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=��+	 @3 ^;: �z�8zz/�8 9��/�z

=��+	 @3 w� �zz�zz/�� �����/��

'$43 �$���2 W�$' l$4� L$�A �$�@A @3 0!$�A >-$N�� 

Paired Samples t-test�?3 M$%� no$E�$) 0!$(' 0!$$T

�2���) >-? >g(�B3 ��%� T(12�(�PaO2� X(� >3��D(' 

��f� @3 M>-? !Y3� Z� =��+	 @3 w� �$"U� N��$�A �3�

��(2 .Z$("'�B @�< ��%� T(12�(� L���S� @3 ^#�Y l���2

 �2���) >-?(PaCO2)!$Y3� Z$� =��+	 @3 w� � X(� 

��!] �� M>-?�A�43 0!) 0��� .

9�8Z�:$%SA�%" <4�J"PaCO2�-���%� )��%" _K�� ��"

� %Z (� 2 8K-� 34�5� B- L0 � V%0 

���� �-8=� $%SA�%" ��%=" 7-�FA- 

=��+	 @3 ^;:�z 9�zz/����9�/�
=��+	 @3 !U'�z �zzz/�������/9

N���A >-�@A @3 0!�A �4� L' l���2 W�43 �' Paired 

Samples t-test ��%$� T(12�(� T(' 0!) 0!E�%� no�?3 M

�2���) >-? Z("'�B @�<PaCO2=$��+	 @3 w$� � X(� 

�$"U� N���A ��f� @3 M>-? !Y3� Z� ��$(2 �3� .l��$�2

 T(12�(� L���S� @3 ^#�YpH $(� >3��$D(' $@3 w$$� � X

	$$$$$� =��+$$$Y3� Z$��!$$] �� M>-$$? !�0���A 0!$$)

 �43.

9�8Z*:<4�J" $%SA�%" pH B- L0 � V%0 #�-���%� 

� 2 8K-� 34�5� 

���� �-8=� $%SA�%" ��=%" 7-�FA- 

=��+	 @3 ^;: �z���/9z�9z�/z
=��+	 @3 w� �z��z/9z��8�/z

N��$�A >-�@A @3 0!�A �4� L' l���2 W�43 �' Paired 
Samples t-test T(12�$(� T($' 0!$) 0!E�%� no�?3 MpH 

� >3��D(' pG$4 �� M>-$? !$Y3� Z� =��+	 @3 w� � X(

�"U� N�3���%�$"U� N��$�A ��$f� @3 ��$(2 �3� .l��$�2

 � X($� >3��$D(' ,�4 H�"'�*(' T(12�(� L���S� @3 ^#�Y

 ��!$] �� M>-$? !Y3� Z� =��+	 @3 w��0!$) 0���A 

�43 .

9�8Z�:<4�J"�-���%� ?�, Q�G��\%� $%SA�%" 

)8N�� ?�� ��%" (0 � V%0� 2 8K-� 34�5� B- L

���� �-8=� $%SA�%" ��=%" 7-�FA- 

=��+	 @3 ^;: �z�99�/��8z��/�
=��+	 @3 w� �z����/���z��/�

�' N��$�A >-�@A @3 0!�A �4� L' l���2 W�43Paired 
Samples t-test T(12�$$(� T($$' 0!$$) 0!E�%$$� no�$$?3 M
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���0�M0��D)�M>���'�	��

���

=$��+	 @3 w$� � X(� >3��D(' ,�4 H�"'�*(' !$Y3� Z$�

 �$"U� N��$�A ��$f� @3 M>-? �$43 �3�)z�/zp<.( l��$�2

 @3 w� � X(� >3��D(' N���' @�' T(12�(� L���S� @3 ^#�Y

 ��!] �� M>-? !Y3� Z� =��+	8�43 0!) 0���A .

9�8Zc:34�5� B- L0 � V%0 #�-���%� /�D�� B�� $%SA�%" <4�J"

� 2 8K-� 

���� �-8=� $%SA�%" ��%=" 7-�FA- 

=��+	 @3 ^;: �z�z9�/�8���/�
=��+	 @3 w� �z9��/����z�9/�

N��$�A >-$�@A @3 0!$�A �4� L' l���2 W�43 �' Paired 
Samples t-test @�$' T(12�$(� T($' 0!) 0!E�%� no�?3 M

>3��D(' N���' @3 M>-$? !$Y3� Z$� =��+	 @3 w� � X(�

 �"U� N���A ��f� �$43 �3�)z�/zp<.(l��$�2 @3 ^$#�Y 

=$��+	 @3 w$� � X($� >3��D(' @�' L��q3 T(12�(� L���S�

 ��!] �� M>-? !Y3� Z�9�43 0!) 0���A .

9�8Zd:L0 � V%0 #�-���%� B�� <D�e- $%SA�%" <4�J" 

� 2 8K-� 34�5� B- 

���� �-8=� $%SA�%" ��%=" 7-�FA- 

=��+	 @3 ^;: �z9��z/����8�/�

=��+	 @3 w� �z8�zz/���99�8/�

N��$�A >-�@A @3 0!�A �4� L' l���2 W�43 �' Paired 
Samples t-test L��q3 T(12�(� T(' 0!) 0!E�%� no�?3 M

��f� @3 M>-? !Y3� Z� =��+	 @3 w� � X(� >3��D(' @�'

�"U� N���A ��(2 �3�.

��� 
�(I�$	 �'�$�@�3 @3 ^$#�Y l��$�2 LU��G� T�3 �� =$��+	 

0��%� +��: �-;.< �;��S	 R\Y �'��z �	 ��z�$4 M�$4

 �� �2���) >-? @�< N�E���3��� �'�z�$f	 L$B N��D(' 

�3�$: �$4��' ��-$� M!$2�-' L$���< �3�$: ��-D/ �)-&('

���< .

L$' ^$��B >-$? 0�$(?e �I3 �� �#�? Z(�-'��� Huo�?3

�� �-]� R&� LB !"�A >A T��	 @3 !"	��;/ �E)9M:(

•>m��!(E >-� hD\	 

•R(4��� >-� hD\	 
•�$$$O.k XE�$$$B���H3��$$$(.<-J�� N� 

)DPG��M�(

[(	�	 T�!' '�$	3�((d	 >-$? 0�(?e @3 >��@ �)�< �

�(�-'��� N3-�f� �� �� ��\�3 >A N�E @3 !"	��;/ LB �-):

•l��!	 L'pH �$� XE�B >-? !$'��)@3/9L$' 

�/8(

•N� ��%� �$B !(�B3'�$� X�3+$�3 T��!$')@3��

�.(� L' 0-(] ����z�.(� 0-(] ���(

•�� X�3+�3 R(4��� �O.k !'��)@3�/��.(� �$B3

 L' ��(� �� >u3����(� �� >u3� �B3 �.(� (

•�O.k����� XE�B H3��(.<-J�� N� !'�� 
)@3�/�L$' ��(� �� �-���*(� �� �-$���*(� 

��(�(

�3-$� ��%$$(' >��+$�3 M��$$Y T($/ �� �3�-$$� 0!$$2�3!&12 

X�3+$�3 3� 0!$) 0�(?e ^��B >-? >m��!(E >-� N3-�f�

�� !E� .�(4�����3 �D��� Z(�-'��� �(��U� L$' �$\"� �$E

 >-� !(�-	 �$� N��%$(' >m��!(E N�E �-$) .T$�3 Rk�$(./

H3�((d	ML�4-(� Z(�-'��� @�!(43 �D2  �J	3 N3 !��3)�.(@3

���v Z(�Bu L' +B-.< >!) 0+(�-'��� �� Z���(� !(43 �

!"��E �I�� >-� hD\	)�.(0��%� +��: �-;.< �� MT�3�'�"'

 0!) L���< 0@�	MpH �43 T(��� .R$&� M[(	�	 T�!' T��$	

 ��$J"	 �(k ��3 ^�u�pH �$./ L$' 0!$) 0�$(?e >-$? 

�$�:� @�!($43 � H3��(4 R�!4 N!(43 ZD2 >!) L��q3

(dilutional) ��!)�')�M�.(

�?�' l���2 �-$;.< H�$;(B�	 LB �3� >�%2 H�U��G� @3

 Z(�-'��� ����S� � �(����*�3 M@�' M!(43 ^��) 0��%� +��:

 !$2�3� �3�$: �U(;v 0��!f� @3 ~��? H!) L'.N�3!$&12

�-;.< �-.f� �� +��: N�E L$' �$\"� >-? 0!2�3!&12 N�E

 �� +B-.< pG4 !�!) X�3+�3 �-))8M�.(+��: �-;.< ��

 ���< 0@�	 0��%� 0!) LpH T(��$� N@�' L��q3 � H�"'�*(' M

@3 ~��$? �� �$1DE L$B �$4u�' +B-$.< �O.k � �43

 !2�3� �3�: Z�m-�-�+(� ����S� 0��!f� .�-$v X�3+$�3 �$'

 �3!S� N�3!&12 H!�pH +B-$.< MN@�' L��q3 MH�"'�*(' M

�� ��3 �1DE MR�!4 �N� � !"B � R($4��� MT'�$B !(�B3

 �� X�3+�3 Z(�Bu !(43 ��!$')�M�.(H�$U��G� �$?�' ��
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0��%� +��: �-;.< =��+	���2���) >-? @�< +(��2A ��B� /C�'� �.>3��*DE �

���

0!) 0�(?e >-? LB �43 0!) >�(' M�1��pH ��3� �DB M

N��$$Y M�$$43 0!$$) 03�$$DE >A �$$' L$$B �2u-$$<A-B �$$�2A

 �� [(B�	 >-? �' LB ���1"E LB �43 Z���(4!(43 �-$)

pH �� ��3 ��%(' >A !"B .MH�$"'�*(' �$' !(43 �I3 �./ L'

N� @�$$< ��%$$� �$$� X�3+$$�3 T'�$$B !(�$$B3 �!$$'� .@3 �$$*�

R$$&� XE�$$B ^$$�u� T��$$	pH X�3+$$�3 T($$DE +$$(2 

N� �D2 LB �43 T'�B!(�B3 0!$) 0�$(?e >-$? @3 !$23-	

 �-) ~��? .T�3�'�"'pH L$' 0!$) 0�(?e >-? ��J"	 �(k 

�U:3� >3+(� �"(���pH ��(2 )8M�M.(

R&� ��J"	 �(k ��3 ^�u� T��	pH 0!$) 0�(?e >-? 

ZD2 >!) L��q3 �./ L'@�!(43 � H3��(4 R�!4 N!(43

 �43 ��:� .0!$) 0�$(?e >-$? �� !($43 Z$(�Bu >3+$(�

 �43 H��J�� .�$(k �$�3 ��\�3 �� ��DB �u-DU� ^��/ T�3

 ��J"	pH �43 ^(?� )z.(L$]�� � >-$? ���$< �<3

 =$��+	 M!2-$) L�)3!&12 �U(;v 0��!f� �� ��D(' H�3�Y

 "	 �$(k @�!($43 [$]-� H�!2 L' 0!) 0�(?e >-? ��$J

�� �-) .�	�-# �� ��3 �U(;v 0��!f� �� ^��/ �� T�3 LB

=$��+	 �� Z$(�-'��� @�!($43 x-$:� >�$*�3 M!$2�(12 �3�:

 R\Y �� P-6? L' M>-? ��3� �-$]� ��$�@ N�E)�.(�$'

 T$�3 Rk�(./ MLU��G� T�3 @3 0!�A �4� L' l���2 W�43 L$B

pH 0��%$� +$��: �-$;.< !Y3� Z� =��+	 @3 w� >3��D(' 

T(��� N��$�A ��$f� @3 no�$?3 T$�3 �$�� M�-$' 0!$�A �	

�"U� �-;2 N�3� .T�3 �-]� �' �� XE�B LBpH 0�(?e >-? 

�� �-]� L' 0!) �$E �� 0!) =��+	 >-? R\Y ��� M!�A

 �S��+	 !Y3���z �	 ��z�.(� �� �O2 L' LB M�-' ��(� !4�

�D2 �� LB ��D(' �.B >-? R\Y �� �23!"y H3�((d	 !23-	

�' ��� ��!Y ����� ��(� !��D2 ��\�3 M�-).

���v @3 R�(2�*� �-$]� N�!U�� N���' ��O��f� N�E

 H3�((d	 @3 LB !2�3�pH �� N�(<-.] !$""B .�&�!$' w$�

R$$\Y =$$��+	 �� H3�$$((d	 T$$�3 L$$B �$$43 N�$$E Z$$y-B

�"U� ���12 �3� .T�3 [��] ��3 R\Y =��+	 �� LB�	u�' N�E

(massive transfusion)�$$) h�@-��$$*�A L$$q��/ T��$$	

 �43 Z(�-'��� .Z(	�!($43 >3��$D(' �$43 T*D� 3!�'3 ��

 S��+	 >-? 3��@ M!2-)��� +$(2 � �$43 N!($43 3!�'3 �� 

Z$(�Bu @�!($43 @3 �$)�2 Z$(�-'��� @�!($43 Z$� ��D('

^#�Y �-) 0!�� >m-(���-V(E .>-$? ���$< �%<@�' �'

 T($' @3 Z$(�-'��� @�!($43 M�-? N��/ >3+(� L' �$� � ���

 �$� ^�!$;	 H�$"'�*(' L' !;B �� H��Bu � H3��(4 !2-$)

)9.(�$� ��$O�23 MT�3�'�"' 0!$D/ H3�$((d	 L$B ���pH �� 

�/�4 �$�DB >-$? R\Y �' >3��D(' �� � �	u�' =��+	 N�E

)>3�3@-2 (L���� T�3 LDE � �-) 0!�� �$q�Y L$U��G� �$' �E

RE ��3� �23-?.

N� @�< ��%� T("rDE !(�B3 >-$? 0�(?e �I3 �� T'�B 

)@3mmHg ��'L�z (�� X�3+�3 !'��.�&�!$' MT�3�'�$"'

 N� @�< ��%� >A =��+	 �' LB �43 �2���$) T'�$B !(�$B3

 !'�� X�3+�3)8M�M�M.(��%� X�3+�3 LU��G� T�3 �� M��3

 N� @�< ��$f� @3 >-$? =��+	 @3 w� �2���) T'�B !(�B3 

�"U� N���A �-;2 �3� .�./ �$� +(2 >A R$B @3 �$)�2 !$23-	

 ^$B >-$? R$\Y �$'3�' �� 0!$) =��+	 >-? R\Y >�-'

 E � ��D('DR��$(4 ���4 >����3 ��B L' T("r � N���$' N�$E

 !)�' H�"'�*(' L' >A ^�!;	 .T$�3 �� L$B �)3� L]-	 !��'

 ��D(' wJ"	 MLU��G� ���"B �f	 � N��$] R\Y 3�� � �-'

 LS(:� wJ"	 �$*�3 w$� M�-$' �'�I N3 �� ��$J"	 >3�$;] >

�$��?� >�$*�3 � �$)3!2 �-$]� L"��B�V(E @��' H�-#

 ��J"	 �+] ����$� P�$? ��-$� T$�3 �� ��$J"	 >3�;]

�43 .

�� ���4U��G�L�E+$��: �-;.< �� LB !) 0�3� >�%2 +(2 

�43 RB @�' L��q3 �3!S� M0!) L���< 0@�	 0��%� .T("rDE 

$\�3 [$]-� >-$? =$��+	 LB 0!) 0�3� >�%2 no�$?3 ��

 �� @�' L��q3 �3!S� �� �67%� �-))z.(W�$43 �$' �$�3

 @3 w$� L.$#��o' L$B 0!$) 0�3� >�%$2 MLU��G� T�3 l���2

 ��$;��S	 >-$? !Y3� Z� =��+	mg/dl H�$"'�*(' >3+$(� 

N��$�A ��$f� @3 no�$?3 T�3 ��3 �43 L���� XE�B >-?

�"U� �-;2 �3� .L$B !2�3� >�%2 +(2 �1�� H�U��G� �?�' �� 

PRBC �43 T(��� H�"'�*(' M0!) L���< 0@�	 .T(12�(� ��3

 L$' M>-$? !$Y3� Z$� =$��+	 @3 w$� >3��$D(' H�"'�*('

 �"U� �	�-# �-$' ��DB =��+	 @3 X(� �� >A �3!S� @3 �3� .

U��G� ��LN�E >3+$(� L$B �$43 0!$) 0�3� >�%2 +(2 �1�� 

�$� XE�$B 0!$) 0�$(?e >-$? H�"'�*(' !$'��)8M�.(@3

���v XE�B ^(�� L' MpH �$� ��O�23 MT$�3 @3 ��D�$: ���

 � >m��!$(E >-$� �$' H�"'�*(' [(B�	 LG43� L' H3�((d	

!$$)�' Z$$("'�B@�< L$$' >A ^�!$$;	 ).(�$$1�� n�$$v @3 �$$�3
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���0�M0��D)�M>���'�	��

��	

>-$? �� L��� ��B L' R�!4 H3��(4 L$' L$B �$S��+	 N�$E

 �$� �3�$: 0��J�$43 ��-$� >u-$<A-B ��2A �-O"� ��$(<M��

< � �U(;v s�3�) !$;B s4-	 �/�4 L' ����2 >-? ���

 �� ^�!;	 H�"'�*(' L' ��U��4 � 0!) 0+(�-'��� �-$))�M�.(

�-' !E3-72 ���@ H�"'�*(' H3�((d	 �u�D�Y3 MT�3�'�"' .

L���� W�43 �' T("rDE ���$' T(12�$(� L$U��G� T�3 N�E

 >3+(� L' M0��%� +��: �-;.< !Y3� Z� =��+	 @3 w� N@�'

�"U� N�3� T(��$� =$��+	 @3 X(� >A �3!S� @3 L$B �-$' �$	

 ���2 =�3-�$' l$$4� L$�$43 L'�%$� H�$U��G� @3 0!$�A �

)M�M�.(

$U��G� �$?�' W�$43 �' L�$E R($\Y � h��$4 =$��+	 M

PRBC �$� >-$� @3 �$D(O/ R$\Y ��$\�3 [$]-� !$23-	

 N� M>m��!(E Z$(�Bu !(43 � +B-.< MR(4��� MT'�B !(�B3

$$<$$$B ���$$$' L$2 �$��$$$��$@3 �$$)�2 Z$$(��"��-DE N�3!

 !(43 Huo�?3 Z�m-���-2 Huo�?3 � ��(����*�3 � @�' $

�$)�2 Z$(�Bu !($43 Nu�$' �-G$4 � u�$' +B-$.< @3 LB

�� �-) �43 03�DE )M�M8.(�4��' MLU��G� T�3 �� ��3

 !$Y �� R\Y � L��EA ���;�2 �/�4 �' =��+	 !"�A�� N��

) ,�\23 >-? !Y3� Z�!.

����� ���� 
L���� W�43 �' ���&2 �� Z$� =$��+	 ML$U��G� T�3 N�E

 0��%� +��: �-;.< !Y3�(PRBC) �	3�((d	 �' �43 T*D� 

�2���) >-? >g(�B3 ��%� ��PaO2N� @�< ��%� M!(�$B3

 �2���) >-? T'�BPaCO2MpH M!)�' 03�DE @�' L��q3 �

��$f� @3 H3�$((d	 T�3 ��3 �$"U� N��$�A ���$(2 �3 .L$�;�3

 � ,�$4 H�$"'�*(' T(12�$(� ��-� �� H3�((d	 T�3 �u�D�Y3

 L]-	 ^'�: !Y �� M>3��D(' ���' L��q3 �$43 N�$	 .�$E ��

 �$� ��&"%(� T("y LU��G� T�3 l���2 ��Y +�-$\	 L$B !$"B

 >3��$D(' �� M0��%� +��: �-;.< !Y3� Z� !Y �� N����S�

 I�	 M�*(2�*� wJ"	 �' ��-D/ �)-&(' �f	 �$' �23!"y �(

 �D2 �2���) >-? @�< N�E���3��� ��3�< .�� MT�3�'�"' >3-$	

 L\(�2 L'�%� H�U��G� � LU��G� T�3 @3 +�-\	 LB ��B N�(<

 L$$B �d��$$' >3��$$D(' L$$' R�!$$4 H�$$"'�*(' N!$$��� ^$$?3�

 �$����� RB3�$�� +$��: �-$;.< !Y3� Z� ���U� N����S�

�� 0@3!$23 W�43 �' !��' M!""B N�$(<pH L$2 �W�$43 �$'

 �-) ,�\23 03-7�� R�m�)M8.(

�� L(#-	 $U��G� �� �-)LN�$E �$4��' TD$q N!$U' 

R\Y =��+	 ��;2� L' 0!) ��\�3 H3�((d	 0!$) =��+	 N�E

 M+B-$.< !$"2�� �$#�"/ ���$4 �$4��' P-6$?�� M�	u�'

 � R�!4 MR(4��� ...���< ,3!:3 +(2 .
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The effect of packed red blood cell transfusion on arterial blood 
gas parameters in patients undergoing general anesthesia for 

elective surgery 
 

Dabbagh A.1 (MD), Agah M.1(MD), Golchin M.1(MD), Malek B.1(MD) 

1Shahid Beheshti University of Medical Sciences  
 

Abstract 
Background and Objectives 
Transfusion of blood products is associated with a number of changes in metabolic parameters. 
The aim of this study was to assess the effects of transfusing packed red blood cells on arterial 
blood gas parameters in the patients undergoing general anesthesia for elective surgery.  
 
Materials and Methods 
In a clinical trial, each one of the 40 adult cases undergoing general anesthesia for elective 
surgeries received a unit of packed cell with a volume of 250 to 350 ml. The arterial samples 
were taken from these recipients exactly both before and after the transfusion. P value less than 
0.05 was considered significant; data entry and analysis were done using SPSS software 
version 11.5. The results were demonstrated as mean ± standard deviation. Chi square and 
paired sample T tests were used for data analysis.  
 
Results 
There was no statistically significant difference between the two samples regarding arterial 
values of pH, Base Excess, PaO2, and PaCO2 before and after transfusion of one unit of packed 
red cell. There was, however, a significant decline in the arterial amount of bicarbonate and 
Buffer Base after the transfusion.  
 
Conclusions 
Packed cell transfusion as much as one unit or so in those patients undergoing general 
anesthesia could not influence the blood gas parameters in such a notable way. However, it  
seems that there is no reason to administer any routine dose of intravenous bicarbonate after 
such a transfusion, unless indicated otherwise by arterial blood gas documentation. 
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